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Abstract/ Executive Sunmary

Met hodol ogy of Recent Solid Waste Stream Assessnents
and Summary of Current Recycling Endeavors at
Lawr ence Livernore National Laboratory (LLNL)

Kent W1 son
Lawrence Livernore National Laboratory
P. O Box 808 (L-626)
Li vermore, CA, U S A 94551
Phone: (510) 423-2115
Fax: (510) 422-1395
E-Mail: WIson 20@I1 nl. gov

Wrk Site: Lawrence Livernore National Laboratory (LLNL),
Livernore, CA, Site. LLNL is operated by the University of
California for the Departnent of Energy. The LLNL-Livernore site
is approximately 1 square mle with several hundred facilities
and approxi mately 10,000 enpl oyees (full-tinme and contract).

| nportance/ Si gni ficance: Solid Waste Stream Assessnents determ ne
t he conponents of given waste streans. An eval uation of findings
fromthe assessnents all ows conponents to be targeted for
effective source reduction, reuse, or recycling.

Testing Methods: LLNL assessed 10 percent of its onsite dunpster

| ocations (25 of 250). Dunpsters were selected based on | ocation
and surrounding facility use. Dunpster contents were sorted
according to type into containters. The filled containters were

t hen wei ghed and phot ographed. The information was noted on field
tabul ati on sheets. Dunpster |ocations, date of sort, sort
categories, weight, and cubic yardage were entered into a

dat abase for review and tabul ati on.

Results: LLNL sorted approximately 7000 pounds of waste in each
of the two assessnents. A high incidence of cardboard
(unconpact ed) was present in nost dunpsters. A high incidence of
pol ystyrene was al so present at dunpsters serving the LLNL
cafeterias. Very little glass or alum numwas found. Enough waste
paper was present to indicate that the paper recycling program
needed i ncreased enpl oyee awareness and a possi bl e expansi on.

Conclusions: As a result of the Solid Waste Stream Assessnents,
LLNL has expanded its cardboard and paper recycling prograns and
i npl enented a noving box and a pallet reuse progranms. LLNL is

al so studying a possible recycling programfor cafeteria

pol ystyrene and possi bl e program expansi ons for nmagazine,
newsprint, and glass recycling.

LLNL operates many source reduction/reuse/recycling progranms to
create an environnmental |y responsi bl e organi zati on and neet
federal, state, and |ocal waste diversion mandates. Many of these



progranms were devel oped as a result of the solid waste stream
assessnents conducted at LLNL.



1 Background

The Pollution Prevention Goup (PPG of Lawence Livernore
Nat i onal Laboratory (LLNL) conducted Solid Waste Stream
Assessnents in late 1992 (August-Cctober) and in early 1993
(March—-May). Fromthese assessnents, we obtained a conprehensive
under st andi ng of the conposition of the LLNL solid waste stream
The results of the assessnents provided us with an exceptionally
i nportant tool in planning future source reduction, reuse, and
recycling prograns at LLNL.

LLNL occupies a 1l-square mle area near Livernore, California.
Approxi mately 10,000 LLNL enpl oyees work in several hundred
onsite facilities, including | aboratories, offices, and
fabrication shops. Refuse collection requires two hundred fifty
4-cubi ¢ yard dunpsters. About one-half of the dunpsters are
enptied daily; the other half are enptied every other day.

2 (bjectives

We studied the contents of 25 dunpsters (10 percent) during each
assessnment. We sel ected our sanple dunpsters based on their
geogr aphical |ocation and area/facility use in order to obtain a
representative sanple of daily solid waste generation.

3 Procedure

We exam ned the contents of three to four dunpsters per day over
a one-week period. To assure full dunpsters, we had refuse pick-
ups di scontinued two days prior to our schedul ed sanpling. W
provi ded refuse handlers with maps to alert themto study area

| ocations. As an additional rem nder, we also placed “no enpty”
signs on the dunpsters.

For the actual sorting, we chose a renote |ocation equipped with
a portable energency eyewash and a transportainer for storing
tools and supplies. The sanple dunpsters were brought to the site
in succession, and their contents dunped on large tarps. The
four- to five-person sorting crew used rakes, shovels (snow
type), and hooked weeding tools to mnimze refuse handling. They
wore safety shoes, safety glasses, standard | eather gloves (outer
| ayer), and surgical gloves (inner |ayer). Soap and water were
avai | abl e for frequent washing.

We used the follow ng sorting categories: alumnum bi-netal
(cans), netal shavings, other netal (by type), cardboard, cloth,
food, glass, mxed plastic, polystyrene, rubber, wood, and paper
(by type). Paper types were white office, colored, coated, paper
towel s, brown bags, and newsprint.

After sorting the contents into categories, we weighed and
phot ographed the filled sort cans. Net weights and vol unes were
recorded on field tabulation sheets (see Table 3.1). For easy



conversion, we developed a chart that converted sort can full ness
to volunme. The daily field data was transferred fromthe field
tabul ati on sheets to an el ectronic spreadsheet.

4 Di scussion

Over 7,000 pounds (60 cubic yards) of waste were sorted in each
assessnment. Sone of our findings fromthe assessnents were
surprising. W had expected plastics to be large contributors to
the LLNL solid waste stream W found, however, that nost types
of plastic were actually low contributors. Only pol ystyrene was
preval ent in dunpsters serving our three onsite cafeterias. There
was a high incidence of paper products (especially cardboard),
but only small anounts of glass, alum num and wood. Newspri nt
(ONP) and magazi nes (OM5) were found in significant enough
quantities to warrant the establishment of a limted recycling
program Based on our results, we concluded that a waste stream
assessnent is an inportant step in the waste reduction planning
process.

5 Results

Many of the prograns di scussed bel ow were devel oped or vali dated
as a result of these LLNL Waste Stream Assessnents.

LLNL operates several source reduction/reuse/recycling prograns
to achi eve two purposes. First, such prograns contribute to
LLNL’ s environnental responsibilities; and second, they neet
federal, state, and |ocal waste diversion nmandat es.

The success of these efforts is evident in the fact that in 1995
LLNL diverted 25 percent of its 12,424 tons of solid waste to
reuse or recycling. The Laboratory’s prograns include paper,
cardboard, netal, and wood recycling; conposting; and equi pnent
reuse and sal vage operations. Reuse/recycling prograns include
excess prepared food donations, rechargeable batteries and
battery recycling, and printer toner cartridges recycling and
reuse.

5.1 Participation by LLNL Organizations

These recycling/reuse/recovery prograns require the participation
of all LLNL staff and the support of LLNL managenent. It is
Laboratory policy to purchase, wherever possible, itens that use
recovered material, such as photocopy paper, noving boxes,
printing paper, and retread tires.

PPG is one of the several organi zations central to nmaking
recycling/reuse a reality at LLNL. In addition to sponsoring the
Solid Waste Stream Assessnents, PPG al so spearheads the LLNL
enpl oyee awar eness programthat includes new enpl oyee
orientation, articles in the enpl oyee newspaper, poster

di stribution, a speakers bureau, Earth Day sponsorship, and an



envi ronnmental hotline. Enployees who have questions, suggestions,
or information regarding LLNL source reduction, reuse, or
recycling prograns call EARTH (or extension 3-2784). PPG staff
respond the sane day.

Each year PPG organi zes an Earth Day exposition that showcases
envi ronnment al technol ogi es, |ocal recycling agencies, conposting,
sol ar power, pollution prevention, energy nmanagenent, water
conservation, and conpani es featuring products nmanufactured with
recovered content.

To track waste generation and recycling program perfornmance
econonmi cally, the PPG staff devel oped an online tracking

dat abase. The flexible design of the database easily accomobdat es
data from new recycling/ reuse prograns.

O her LLNL departnments that are active in the Laboratory’s

reuse/ recycling prograns include the LLNL Transportation
Departnent; the Donation, Uilization, and Sales (DUS) G oup; and
the Pl ant Engi neering Departnent. The Transportation Depart nment

pi cks up and delivers recyclable nmaterials to a DUS facility.

The DUS Group operates nmany of the recovery/reuse/recycling
services, including ferrous/nonferrous netal and cardboard
recycling and reuse of wooden pallets, noving boxes, and

equi pnent. In 1995, the DUS G oup diverted al nbost 1,687 tons of
material fromLLNL solid waste stream This did not include

mat erial diverted to reuse/reassi gnment prograns.

The Pl ant Engi neering Departnent operates a pilot battery
recycling program Even LLNL's gardeners and its cafeteria
oper at or have recycling prograns.

5.2 Paper/ Phone Book/ Cardboar d/ Magazi ne Recycling

In 1995, LLNL recycled approximtely 369 tons of paper. The full -
site paper recycling programhas over 110 facility collection
points. It accepts white and col ored | edger paper; white paper
with recycled content; |etterhead paper; m scellaneous white
paper; typing, fax, and conputer printout paper; LLNL phone
books; and manila file folders. Two to three tinmes a week during
swi ng shift, a vendor picks up discarded paper fromcollection

bi ns (seven bins per pickup). At the vendor’'s offsite facility,
the paper is shredded and recycled for such uses as toilet paper
and egg crate cartons.

Cl assified paper has a separate handling systemand i s hamer
mlled onsite for recycling.

The DUS Group operates a separate recycling programfor
accunul ated quantities of external, non-LLNL phone books.



The cardboard recycling programcovers the entire Livernore site
with 115 collection |locations. Cardboard is picked up weekly and
transported to the DUS facility where it is baled for sale,
utilizing a comrercial -size baler. This programdiverts
approximately 5-10 tons of naterial per week fromLLNL s solid
wast e stream

LLNL has established two prograns for recycling nagazi nes and
newspapers. Small quantities of magazi nes and newspapers can be
dropped off at special bins. Larger quantities of undeliverable
magazi ne and uncircul at ed newspapers (including LLNL's onsite
Newsline) are transported to the DUS Group facility where they
are recycled through a local vendor. In 1995, this program
diverted 11 tons of material fromthe LLNL waste stream LLNL is
now consi deri ng expandi ng the programusing its comrercial -si ze
bal er.

5.3 Wod Recycling

Since July 1993, unusabl e wood—such as broken pallets and
denolition wood scraps—has been sent to a designated collection
yard where a vendor picks it up for recycling. In 1995, this
program di verted 406 tons of material fromthe LLNL solid waste
stream

5.4 Plant d i ppings/ Conposting/ Christmas Tree Recycling

LLNL gardeners routinely conpost plant and tree clippings for use
as soil amendnents onsite. Not only does this programdivert

| arge anounts of plant material fromthe Laboratory’s solid waste
streambut it also represents a cost savings because LLNL now
buys | ess comrercial soil anendnents.

At Christmas, LLNL gardeners collect discarded holiday trees and
process themas part of their conposting program

5.5 Community Food Donation

The vendor that operates LLNL's three cafeterias donates excess
prepared food to a | ocal food bank for distribution to
di sadvant aged resi dents.

5.6 Recycling/Reuse and Rechargeabl e Batteries

LLNL Pl ant Engi neering operates a pilot battery recycling program
that accepts alkaline, small |ead acid, nickel cadmum [Iithium
silver oxide, carbon zinc, and mercuric oxide batteries. Drop-off
areas for batteries are located in several buildings onsite.
Rechar geabl e ni ckel cadm um or al kaline batteries and chargers
for nonenergency pagers are available fromthe Supply and
Distribution Departnment. This battery reuse program saves

pur chasi ng and di sposal resources.



5.7 Printer Toner Cartridge Recycling

LLNL turns over nonhazardous printer and copier toner cartridges
to a | ocal vendor for reconditioning. LLNL al so purchases
reconditioned cartridges at a substantially |lower price than that
of new cartridges. In 1995, LLNL diverted approxi mately

3,450 pounds or 2,300 toner cartridges fromits solid waste
stream t hrough this program

5.8 Sal vage/ Equi pnment Reuse Prograns

The DUS Group coordi nates the reassi gnment of surplus equi pnment
to other LLNL departnents and to federal agencies. One DUS reuse
programthat benefits |ocal schools is the LLNL Educati on
Program This program operating under U. S. Departnment of Energy
gui del i nes, nmakes avail abl e excess equi pnent and supplies to
California schools.

This work was perforned under the auspices of the U S. DOE by
LLNL under contract No. W 7405-Eng- 48.



Table 3.1 Waste Stream Assessnent
Fi el d Tabul ati on Sheet

Dat e: Sanpl ers:
Recor der: Wei gher :
Quad. No.: Dunpster No.:
Dunpst er Type: Total Weight:
Tare Wi ght: Net Wi ght:
Dunpst er Vol une:

WAst e Stream Description

Tot al Tare Net Comment s/
Cat egory Wei ght Wei ght Wei ght Vi sual Cbservations

d ass:

d ear

G een

Anber

CA Red.

Paper :

Wiite Ofice

Col or ed

Conmput er

Coated (i.e., mmgazi nes)

Newspri nt

Car dboard

Pl asti c:

HDPE

PET

St yr of oam

Qot her Foam

PVC

Plastic Film

O her

Met al

Al um num cans

Steel or Binetal Cans

Al um num

Copper

Steel/lron

O gani c

Food Waste

Dirt

Wood

Cloth

Constr. Debris

Concrete

Asphal t

Househol d Batteries

Hazar dous Waste

Pai nt

Aer osol Cans

Cl eani ng Conpounds

O her




